Till date, few studies have been conducted in order to evaluate the efficiency of Rosa Damascena waste (RDW) for dyes removal from aqueous solution. In the present study, the powder and ash were prepared from RDW as inexpensive and locally-available materials for the preparation of the adsorbents to remove Reactive Red 198 (RR198) and Reactive Blue 29 (RB29) dyes from aqueous solution through batch experiments under operational factors namely, pH of solution, contact time, adsorbent dosage, initial dyes concentration and temperature. Physicochemical, morphological and structural properties of the adsorbents were also characterized using SEM and XRD instruments. Adsorption percentage of both dyes on the ash surfaces were significantly higher than that of powder. Results revealed that the adsorption efficiency increased with an enhancement in the adsorbent dosage and contact time. While, a decreasing trend was observed in dye adsorption with increasing the initial concentration of dyes. The equilibrium contact time was found to be 60 min for both the adsorbents. The experimental data were also best fitted with Langmuir isotherm and pseudo-second-order kinetic models. It was found that intraparticle diffusion was not the only rate-determining step of adsorption processes. The calculated values of the thermodynamic parameters such as ΔG°, ΔH° and ΔS° demonstrated that the adsorption of RR198 and RB29 onto both the adsorbents were endothermic and spontaneous in nature. The adsorption percentage of RR198 and RB29 dyes on ash Rosa Damascena waste slightly declined from 88.8% to 61.0% and 91.3% to 66.1%, respectively, after five consecutive cycles. In conclusion, powder and ash derived from RDW are very effective and suitable adsorbents for reactive dyes removal from aquatic environment, due to their simple and cheap preparation, easy availability and good adsorption capacity.
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